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This  report  cites  results  of  a  technical  Investigation  as  to  the  dam's  ade¬ 
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applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
report. 
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■■  NEPLY  REFER  TO 


8  7  NOV  1979 


NAPEN-D 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Sterling  Lake  Daa  in 
Gloucester  County,  New  Jersey  which  has  been  prepared  under 
authorization  of  the  Dam  Inspection  Act,  Public  Law  92-367.  A  brief 
assessment  of  the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Sterling  Lake  Dam,  a  high  hazard  potential 
structure,  is  judged  to  be  in  fair  overall  condition.  The  dam's 
spillway  is  considered  inadequate  since  seven  percent  of  the  Spillway 
Design  Flood — SDF  -  would  overtop  the  dam.  (The  SDF,  in  this 
instance,  is  one  half  of  the  Probable  Maximum  Flood).  The  decision  to 
consider  the  spillway  "inadequate"  instead  of  "seriously  inadequate" 
is  based  on  the  determination  that  dam  failure  resulting  from 
overtopping  would  not  significantly  increase  the  hazard  to  loss  of 
life  downstream  from  the  dam  from  that  which  would  exist  just  before 
overtopping  failure.  To  insure  adequacy  of  the  structure,  the 
following  actions,  as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 


b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  embankment  and  foundation  condition  relative  to  seepage.  Any 
remedial  measures  found  necessary  should  be  initiated  within  calendar 
year  1980. 


c.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  The  embankment  areas  at  the  ends  of  all  the  bridge 
wingwalls  should  be  regraded  and  protected  with  concrete  or  asphalt 
slope  protection. 


(2)  Inspect  the  submerged  portions  of  the  spillway  wall  and 
repair  the  2'  x  2'  sluice  gate. 


(3)  Construct  curbs  and  catch  basins  along  the 
gutters  to  better  control  the  surface  runoff. 


roadway 


Remove  trees  and  brush  from  the  embankment  and  establish 


a  suitable  ground  cover 


A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a  copy  will  also  be  sent  to  Congressman  James  J.  Florio  of  the 
First  District.  Under  the  provision  of  the  Freedom  of  Information 
Act,  the  inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  five  days  after  the  date  of  this  letter. 


Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 
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NAPEN-D 

Hqporable  Brendan  T.  Byrne 


An  important  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  recommendations  made  as  a  result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  implement  our  recommendations. 


1  Incl 
As  stated 


Sincerely, 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hof man,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 
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CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  13  July  1979  by  Louis  Berger  and  Associates, 
Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under 
agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 

Sterling  Lake  Dam,  a  high  hazard  potential  structure,  is  judged  to  be 
in  fair  overall  condition.  The  dam's  spillway  is  considered 
inadequate  since,  seven  percent  of  the  Spillway  Design  Flood — SDF  - 
would  overtop  the  dam.  (The  SDF,  in  this  instance,  is  one  half  of  the 
Probable  Maximum  Flood).  The  decision  to  consider  the  spillway 
"inadequate"  instead  of  "seriously  inadequate"  is  based  on  the 
determination  that  dam  failure  resulting  from  overtopping  would  not 
significantly  increase  the  hazard  to  loss  of  life  downstream  from  the 
dam  from  that  which  would  exist  just  before  overtopping  failure.  To 
insure  adequacy  of  the  structure,  the  following  actions,  as  a  minimum, 
are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  embankment  and  foundation  condition  relative  to  seepage.  Any 
remedial  measures  found  necessary  should  be  initiated  within  calendar 
year  1980. 

c.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  The  embankment  areas  at  the  ends  of  all  the  bridge 
wingwalls  should  be  regraded  and  protected  with  concrete  or  asphalt 
slope  protection. 

(2)  Inspect  the  submerged  portions  of  the  spillway  wall  and 
repair  the  2'  x  2'  sluice  gate. 


(3)  Construct  curbs  and  catch  basins  along  the  roadway 
gutters  to  better  control  the  surface  runoff. 


Remove  trees  and  brush  from  the  embankment  and  establish 


a  suitable  ground  cover 


APPROVED 


Colonel,  Corps  of  Engineers 
District  Engineer 
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ASSESSMENT  OF 

,  GENERAL  CONDITIONS 

V, 

Sterling  Lake  Dam  is  assessed  to  be  in  a  fair  overall 
condition  although  the  spillway  should  be  further 
inspected  and  additional  hydrologic/hydraulic  studies 
undertaken  to  ascertain  what  improvements  can  be  made 
in  view  of  the  fact  that  the  discharge  culvert  is  almost 
completely  submerged  by  the  downstream  lake  .-\The  very 
low  roadway  embankment  portion  of  the  dam  is  Jbf  secondary 
structural  importance  and  the  spillway  culvert  is 
believed  to  be  in  an  adequate  structural  condition. 
Remedial  actions  to  be  undertaken  in  the  near  future 
include  1)  protect  the  earth  slopes  along  the  downstream 
wingwalls  with  additional  slope  paving,  2)  inspect  and 
repair  the  spillway  wall  and  sluice  gate  and  3)  construct 
curbs  and  catch  basins  along  the  roadway  gutters. 

Tfie  capacity  of  the  spillway  will  accommodate  only  6% 
of  the  Jj  PMF  design  flood  but  the  dam  is  not  assessed  — 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams , 
for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I  Investiga¬ 
tion  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections .  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves¬ 
tigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions , 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future .  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses .  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  STERLING  LAKE  DAM  FED  #NJ  00434 
AND  NJ  ID  #72 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  Contract  FPM-36  between 
Louis  Berger  &  Associates,  Inc.  and  the  State 
of  New  Jersey  and  its  Department  of  Environ¬ 
mental  Protection,  Division  of  Water  Resources. 
The  State,  in  turn,  is  under  agreement  with  the 
U.S.  Army  Corps  of  Engineers,  Philadelphia  to 
have  this  inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate 
the  structural  and  hydraulic  condition  of 
Sterling  Lake  Dam  and  appurtenant  structures, 
and  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

X/ 

Sterling  Lake  Dam  is  an  ill-defined  150  foot 
long  highway  embankment  structure  with  a  bridged 
spillway.  The  spillway  is  a  concrete  arch  weir 
22  feet  in  length  with  a  2'  x  2'  wood  gate  in  the 
center  of  the  arch.  Gloucester  County  Bridge 
#5-J-14  spans  the  16  foot  discharge  opening.  The 
two-lane  asphalt  Pitman-Downer  Road  (30  feet  in 
width)  runs  along  the  dam  crest.  At  the  upstream 
face  of  the  embankment  are  situated  3  foot  high 
dikes  with  stone  masonry  walls  keyed  into  the 
earth  and  supporting  remnants  of  a  boardwalk. 

The  slopes  of  the  downstream  embankment  vary 
between  1H:1V  at  the  outlet  to  3H:1V  near  the 
abutments .  -  -  ^ 

'•five  r  i 
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b.  Location 


The  dam  is  located  west  of  the  Borough  of 
Pitman  in  Washington  Township,  Gloucester 
County.  It  lies  on  the  Pitman-Downer  Road, 

%  mile  east  of  the  intersection  with  Delsea 
Drive  (Route  47) . 

c.  Size  Classification 

The  dam  at  Sterling  Lake  has  a  maximum  height 
of  14.5  feet  and  a  maximum  storage  capacity 
of  98  acre-feet.  Accordingly,  this  dam  is  in 
the  small  size  category  as  defined  by  the 
criteria  in  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams  (storage  impoundment 
less  than  1,000  acre-feet). 

d.  Hazard  Classification 

Based  on  Corps  of  Engineers  criteria  and  the 
fact  that  in  the  event  of  a  failure,  damage 
could  occur  to  the  downstream  dam  and  power 
substation  located  on  Wadsworth  (Kressey) 

Lake  (NJ  00433).  It  is  recorded  that  when 
Sterling  Lake  Dam  failed  in  the  past,  it 
triggered  the  collapse  of  this  downstream 
dam.  Failure  could  also  endanger  Delsea  Drive, 
a  major  thorofare  which  is  only  250  feet  below 
the  latter  dam.  Based  on  these  downs tream 
conditions,  roughly  1,000  feet  away,  the  dam 
is  classified  as  high  hazard. 

e.  Ownership 

The  lake  and  possibly  portions  of  the  spillway 
are  reputedly  owned  by  Mr.  Ray  Contarino,  Chapel 
Heights  Road,  Pitman.  However,  the  roadway /dam 
embankment  and  the  culvert  are  the  property  of 
Gloucester  County.  The  exact  position  of  the 
roadway  right-of-way  could  not  be  determined, 
hence  it  could  not  be  ascertained  whether  any 
portion  of  the  spillway  lies  outside  public 
property. 

f.  Purpose  of  Dam 

The  dam  impounds  a  private  recreational  lake. 
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g.  Design  and  Construction  History 

The  spillway  at  Sterling  Lake  Dam  was  designed 
in  1925  and  constructed  in  1926.  The  design  was 
by  H.  Lee  Fisher  &  Sons,  of  Vineland,  New  Jersey 
for  the  Sterling  Farm  Agency,  Inc.  The  name  of 
the  contractor  is  unknown.  It  was  built  against 
the  County  culvert  designed  by  Mr.  William  C. 
Cattell,  P.E.  in  1922.  This  was  constructed  by 
the  E.P.  Henry  Company,  General  Contractors. 

In  September  1940,  the  embankment  adjacent  to 
the  south  of  the  spillway  was  washed  out  during 
a  flood  and  was  repaired  in  1941  by  the  owner 
at  that  time,  a  Mr.  J.  T.  Wilson.  No  other 
pertinent  historic  facts  were  located. 

h.  Normal  Operating  Procedures 

At  the  present  time  it  appears  that  no  mainte- 
nance  is  carried  out  on  the  spillway  but  that 
Gloucester  County  performs  continuous  maintenance 
on  the  roadway  elements  of  the  dam. 

1.3  PERTINENT  DATA 

a.  Drainage  Area 

Sterling  Lake  Dam  has  a  drainage  area  of  3.1 
square  miles. 

b.  Total  spillway  capacity  at  maximum  pool 
elevation  -  343  cfs  (limited  by  culvert 
capacity) 

c.  Elevations  (ft.  above  MSL) 

Top  of  dam  -  78.0 

Spillway  crest  -  75.0 

Streambed  at  centerline  of  dam  -  66.5+ 

d.  Reservoir 

Length  of  maximum  pool  (top  of  dam)  -  3,200  feet 

Length  of  recreation  pool  (spillway 
crest)  -  2,200  feet 


Type  -  Earth  embankment  with  concrete  arch 
spillway 

Length  -  150+  feet 

Hydraulic  height  -  11.5  feet 

Structural  height  -  14.5  feet 

Top  width  -  50+  feet 

Side  slopes  -  variable  (1:1  to  3H:1V) 

Zoning  -  unknown 


h.  Diversion  and  Regulating  Tunnel 


concrete  arch  weir 
r  weir  -  22  feet 
2'  x  2'  low  level  sluiceway 
el  -  reservoir 

el  -  reservoir  of  Wadsworth  Lake 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


The  only  design  information  located  for  review  was 
one  sheet  of  the  1925  construction  plans  for  the 
spillway.  The  work  was  designed  by  H.  Lee  Fisher 
and  Sons  for  the  Sterling  Farm  Agency.  No  details 
were  available  for  the  County  road  culvert  which 
was  constructed  four  years  earlier. 

2 . 2  CONSTRUCTION 


The  spillway  structure  and  portions  of  the  roadway 
embankment  were  built  in  accordance  with  the  designer' 
specifications  and  monthly  progress  reports  were  sub- 
to  the  Department  of  Construction  and  Development . 

The  work  appears  to  have  been  properly  supervised. 

2 . 3  OPERATION 


Records  indicate  that  the  dam  operated  satisfactorily 
until  it  was  breached  in  September  1940. 


2 . 4  EVALUATION 


a.  Availability 

In  view  of  the  size  and  position  of  the  dam  it 
is  felt  that  sufficient  engineering  data  is 
available.  The  1925  test  borings  indicated  the 
presence  of  10  to  12  feet  of  marl  under  the 
spillway  and  during  construction,  the  excavation 
for  the  timber  sheeting  cofferdam  revealed  sandy 
gravel  in  the  foundation  strata.  The  underlying 
formation  is  Kirkwood  sand  and  the  depth  to 
bedrock  is  greater  than  100  feet. 

b .  Adequacy 

The  original  plans  indicate  that  the  spillway 
and  arch  culvert  was  carefully  and  conservatively 
designed  and  from  the  results  of  the  field 
inspection,  are  built  in  accordance  with  the 
design  plans.  The  available  engineering  and 
geotechnical  data  is  therefore  believed  to  be 
adequate  for  the  subject  inspection. 


c .  Validity 


Based  on  field  observations,  the  validity  of  the 
1925  design  plans  is  not  challenged  but  further 
investigations  will  be  required  to  assess  the 
structural  condition  of  the  spillway  crestwall 
(see  Section  6) . 


SECTION  3  -  VISUAL  OBSERVATIONS 


General 

Visual  inspections  were  conducted  on  9  Hay 
and  13  July  1979.  The  reservoir  water  level 
at  the  time  of  the  latter  inspection  was 
about  2  inches  above  the  spillway  and  was 
flowing  freely. 

Dam 


The  roadway  embankment  portions  were  found  to 
be  substantial  and  in  moderately  good  condition. 
The  lake  water  level  appears  to  be  quite  constant 
during  most  periods  as  the  banks  are  well 
stabilized  and  show  little  evidence  of  sloughing 
at  the  waterline.  The  variable  sideslopes  are 
grassed  over  and  have  several  good-sized  trees 
placed  along  each  side.  There  is  evidence  of 
considerable  pavement  runoff  in  certain  loca¬ 
tions  which  have  cut  out  erosion  channels.  The 
upstream  embankment  slope  is  very  irregular 
and  it  appears  the  lake  has  silted  up  consider¬ 
ably  against  the  upstream  face  of  the  dam.  There 
is  no  evidence  of  any  riprap  slope  protection. 

The  low  berm  and  stone  masonry  wall  installed 
on  the  upstream  face  after  the  1940  failure 
are  overgrown  and  partially  buried  in  some 
areas.  Some  asphalt  gutters  have  been  installed 
to  control  the  roadway  drainage  which  collects 
on  all  four  corners  of  the  culvert  wingwalls . 

The  culvert  is  positioned  at  the  low  point  in 
a  sag  vertical  curve.  The  lowest  point  occurs 
just  to  the  right  of  the  culvert  where  the 
embankment  has  a  width  of  about  50  feet.  The 
asphalt  pavement  is  in  fairly  good  condition 
but  there  is  little  apparent  maintenance  beyond 
the  shoulder  line  and  the  embankment  has  lost 
all  vestiges  of  engineered  slopes.  The  height  of 
fill  is  exceedingly  low  and  the  length  of  dam 
is  conjectural  and  could  vary  between  100  to 
150  feet.  There  is  a  narrow,  dilapidated  timber 
boardwalk  immediately  to  the  right  of  the  spillway 
and  i  chainlink  fence  constructed  across  the  top 


of  the  spillway  about  5  feet  off  of  the  bridge 
fascia.  The  fence  could  be  approximately  on  the 
property  line  adjoining  the  County  R.O.W. 

Appurtenant  Structures 

The  reinforced  concrete  arch  bridge  is  in 
excellent  structural  condition  in  view  of  its 
age.  The  wingwalls  and  parapets  display  minor 
cracking  and  spalled  areas  but  the  structurally 
important  zones  are  in  an  integral  condition. 

The  semi-circular  culvert  opening  has  a  clear 
span  of  16  feet.  The  headroom  above  a  reinforced 
concrete  paved  invert  is  about  7  feet.  The 
paved  invert  which  forms  the  culvert  floor  is 
6"  thick  and  was  installed  when  the  spillway 
was  built.  The  lower  portions  of  the  culvert 
are  permanently  inundated  by  the  backwater  from 
Wadsworth  Lake  immediately  downstream,  leaving 
a  clear  headroom  of  only  two  feet  beneath  the 
intrados  crown.  This  backwater  condition  from 
the  lower  reservoir  severely  limits  the  hydraulic 
capacity  of  this  outlet. 

The  spillway  inlet  is  a  semi-circular  reinforced 
concrete  wall  connected  to  the  bridge  wingwalls. 
The  top  of  the  crest  is  severely  spalled  and 
covered  with  debris .  A  notch  in  the  center  of 
the  wall  appears  to  be  patched  with  stone 
masonry,  bringing  the  overall  crest  up  to 
approximately  a  level  elevation.  The  two  7  foot 
sidewalls  on  top  of  the  circular  arch,  which 
were  originally  about  3  feet  higher,  were  removed 
after  the  1940  breaching,  in  order  to  increase 
the  effective  weir  length.  A  considerable  volume 
of  water  was  welling  up  from  beneath  the  wall 
on  the  downstream  side  at  both  inspections  and 
this  may  have  been  passing  through  a  2 '  x  2 ' 
gate  opening  that  is  located  at  the  base  of  the 
wall.  There  is  no  stem  to  the  gate  nor  could 
its  location  be  determined  by  probing. 

Reservoir  Area 

Sterling  Lake  has  a  regular  well-defined  shore¬ 
line  that  extends  about  0.4  mile  upstream  to 
its  headwaters  which  are  0.85  mile  below  the 


upper  Kandle  Lake  dam.  The  reservoir  is  bounded 
with  suburban  development  and  has  gentle  banks, 
which  in  many  areas  are  well  protected  with 
residential  lawns.  The  lake  is  clear  of  debris 
and  there  is  little  evidence  of  silting  except 
immediately  adjacent  to  the  dam  face. 

e.  Downstream  Channel 

Duffield  Run  terminates  in  Wadsworth  Lake 
immediately  below  the  study  dam.  This  lower 
dam  is  classified  as  a  high  hazard  structure 
as  immediately  downstream  there  is  a  power 
sub-station  and  a  hydraulically  sub-standard 
culvert  under  Delsea  Drive.  Below  that,  the 
channel  of  Mantua  Creek  flows  northward  in  a 
well-defined  natural  channel. 


1.1  vmmam. 


SECTION  4  -  OPERATIONAL  PROCEDURES 

4.1  PROCEDURES 


Operational  procedures  were  not  physically  observed 
by  the  inspection  team.  There  is  no  day-to-day 
operation  of  the  low  level  sluicegate. 

4.2  MAINTENANCE  OF  DAM 

•  Discussions  were  held  with  personnel  of  the  Gloucester 
County  Road  Department  who  handle  the  regular  main¬ 
tenance  of  the  roadway  elements  of  the  dam. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  operating  facility  consists  of  the  2x2 
foot  sluicegate  and  it  appears  to  be  abandoned. 

4.4  DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 

None  exists  except  for  monitoring  by  County  and 
local  Municipal  personnel  during  heavy  storms . 

4.5  EVALUATION 

The  present  operations  are  deemed  to  be  inadequate 
although  there  is  no  record  of  overtopping  since 
1940.  However,  it  was  noted  that  the  failure  of  the 
Handle  Lake  dam  in  1940  contributed  to  the  breaching 
of  the  study  dam  (which  together,  caused  the  Lake 
Wadsworth  dam  to  fail) .  There  is  little  that  can 
be  done  operationally  at  this  site  to  safeguard  or 
improve  operational  efficiency. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data 

In  accordance  with  the  criteria  in  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams ,  it  has  been  determined  that  the  dam 
is  small  in  size  and  is  in  the  high  hazard 
category.  Accordingly  the  spillway  design  flood 
(SDF)  was  determined  by  the  inspection  team  to 
be  one  half  the  probable  maximum  flood  (PMF) . 

The  inflow  hydrograph  was  calculated  using 
precipitation  data  from  Hydrometeorological 
Report  #33.  In  accordance  with  Corps  of 
Engineers  directives,  the  inflow  hydrograph 
and  flood  routing  were  performed  utilizing 
the  HEC-1  computer  program.  Peak  inflow  to  the 
reservoir  for  the  PMF  was  5,630  cfs  and  when 
routed,  this  reduced  to  5,483  cfs.  The  spill¬ 
way  capacity  before  overtopping  of  the 
embankment  occurs  is  approximately  343  cfs  and 
is  therefore  able  to  accommodate  only  6%  of 
the  design  flood.  This  capacity  is  limited  by 
the  almost  totally  submerged  culvert  opening 
and  is  considerably  less  than  the  flow  over  the 
weir. 

b.  Experience  Data 

Records  reveal  that  on  September  1,  1940  a 
section  of  the  dam  was  washed  out  during  a 
heavy  storm.  A  major  cause  of  the  failure  was 
reportedly  the  collapse  of  the  Handle  Lake  dam 
which  is  6,500  feet  upstream.  There  were  no 
records  available  concerning  the  dam's  per¬ 
formance  since  then.  However,  the  original 
spillway  capacity  appears  very  small  in  view 
of  the  drainage  area. 

c.  Visual  Observations 

It  was  noted  that  if  the  Lake  Wadsworth  reservoir 
level  were  lowered  approximately  5  feet,  the 
flow  over  the  weir  would  govern  the  spillway 
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capacity  rather  than  the  restricted  flow  through 
the  discharge  culvert  and  would  increase  it  to 
about  350  cf s .  This  increase  however,  would 
accommodate  only  7%  of  the  h  PMF  design  flood. 

d.  Overtopping  Potential 

Based  on  the  appended  hydraulic  analysis,  there 
is  considerable  potential  for  overtopping. 
However,  when  the  dam  was  last  recorded  to  have 
been  overtopped,  the  major  cause  was  the  failure 
of  an  upstream  dam. 

e .  Drawdown 

By  utilizing  the  low-level  2'  x  2'  sluicegate, 
it  would  take  about  1  day  to  lower  the 
reservoir  to  the  normal  pool  of  Lake  Wadsworth 
(El.  71.0).  Further  dewatering  would  require 
the  lowering  of  the  downstream  reservoir. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Based  upon  the  existing  conditions  inspected 
and  the  single  source  of  design  plans,  the  dam 
embankment  and  roadway  culvert  are  deemed  to  be 
in  a  fair  condition  except  for  the  continual 
maintenance  problem  of  roadway  drainage  at  the 
ends  of  the  wingwalls.  Although  no  serious 
hazard  is  foreseen,  a  collapse  of  the  semi¬ 
circular  spillway  could  choke  up  the  submerged 
culvert  opening  and  create  a  hydraulic  block 
which  would  be  difficult  to  clear  during  periods 
of  heavy  flow.  Although  the  design  plans  indi¬ 
cate  the  spillway  wall  is  of  substantial 
construction,  the  inspection  team  was  concerned 
with  the  large  amount  of  flow  bubbling  up  from 
an  unknown  opening  beneath  the  wall.  The  top 
of  the  weir  is  chipped  and  has  been  repaired 
but  only  a  few  feet  of  the  rear  face  is  visible 
for  inspection. 

The  roadway  embankment  is  quite  wide  in  relation 
to  its  height  and  as  a  water- impounding  structure, 
has  adequate  stability.  Further,  the  timber  sheet 
piling  around  the  spillway  andd  culvert  retaining 
walls  contribute  to  an  increased  length  of  flow 
network  in  the  rather  short  length  of  higher 
embankment.  However,  in  view  of  the  inadequate 
hydraulic  capacity,  overtopping  could  cause  a 
wash-out  of  the  downstream  road  shoulders  and 
sideslopes  along  the  culvert  wingwalls,  albeit 
the  crest  is  paved  with  asphaltic  concrete. 

Because  of  the  sag  curve  in  the  road  profile,  the 
overflow  would  be  concentrated  in  a  single  area 
and  could  possibly  cause  a  breaching,  similar  to 
that  which  previously  occurred  in  1940. 

b.  Design  and  Construction  Data 

Although  no  hydraulic  or  structural  computations 
were  located,  a  review  of  the  original  plans 
indicates  that  the  concrete  intake  and  arch 
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culvert  were  conservatively  designed  and  in 
spite  of  their  age,  are  believed  to  be  in  an 
integral  condition. 

Operating  Records 

No  records  are  available  but  the  dam  appears 
to  be  operating  satisfactorily.  There  are  no 
known  instances  since  1940  where  overtopping 
caused  any  appreciable  damage. 

Post  Construction  Changes 

The  only  post-construction  changes  since  1926 
in  evidence  is  the  removal  of  the  sidewalls 
on  the  spillway.  Further,  there  has  been  a 
variety  of  slope  protection  and  paved  ditches 
installed  along  the  road  shoulders  to  channelize 
the  surface  run-off. 

Seismic  Stability 

The  dam  is  located  in  Zone  1  and  due  to  its 
embankment  width  and  spillway  geometry,  has 
negligible  vulnerability  regarding  potential 
earthquake  loadings.  Experience  indicates 
dams  in  Zone  1  will  have  adequate  stability 
under  dynamic  loadings  if  stable  under  static 
loading  conditions . 


SECTION  7  -  ASSESSMENTS/RECOMMENDATIONS/ 
PROPOSED  REMEDIAL  MEASURES 


.1  DAM  ASSESSMENT 


a.  Safety 

Subject  to  the  inherent  limitations  of  the 
Phase  I  visual  inspection,  the  Sterling  Lake 
Dam  is  classified  as  being  in  a  sound  and 
satisfactory  structural  condition  although 
the  spillway  overflow  weir  and  discharge 
culvert  are  grossly  incapable  of  passing  the 
design  flood.  The  dam  embankment  was  built  of 
unknown  composition  but  due  to  its  broad  width 
and  low  height,  is  felt  to  be  of  a  sufficient 
impervious  condition  to  withstand  normal 
hydraulic  heads  anticipated  as  this  site. 

The  present  spillway  capacity  is  inadequate 
and  does  not  meet  the  requirements  of  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  being  able  to  accommodate  only  6% 
of  the  h  PMF  design  flood  as  calculated  by 
Corps  of  Engineers  criteria.  The  SDF  is  cal¬ 
culated  to  overtop  the  dam  by  slightly  more 
than  8  feet  at  the  low  point  along  the  roadway 
and  such  an  overtopping  could  easily  breach 
the  embankment.  The  spillway  is  not  judged  to 
be  seriously  inadequate,  UNSAFE  NON-EMERGENCY 
as  failure  from  overtopping  would  not  signi¬ 
ficantly  increase  the  hazard  to  loss  of  life 
downstream  from  that  which  would  exist  prior 
to  overtopping  failure.  The  downstream  flood 
plain  is  essentially  uninhabitedly  and  the 
larger  Lake  Wadsworth  could  absorb  a  consid¬ 
erably  portion  of  the  overflow.  Further,  during 
periods  of  flooding,  the  differential  in  head 
between  the  two  lakes  is  viewed  to  be  relatively 
modest. 


b.  Adequacy  of  Information 

The  information  gathered  for  the  Phase  I 
inspection  is  deemed  to  be  adequate  regarding 
the  structural  stability  of  the  dam.  However, 
no  recent  surveys  or  inspections  have  been  made. 
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c.  Urgency 

It  is  recommended  that  additional  studies  and 
the  remedial  measures  enumerated  below  be  taken 
under  advisement  in  the  near  future. 

d.  Necessity  for  Further  Study 

In  view  of  the  serious  inability  to  discharge 
any  anticipated  design  flow,  further  hydraulic 
and  hydrologic  studies  are  recommended  to 
ascertain  what  feasible  methods  (other  than 
complete  reconstruction)  might  be  employed  to 
alleviate  the  very  substandard  conditions. 

At  the  present  time,  lowering  the  level  of 
the  Lake  Sterling  reservoir  would  provide  only 
minimum  additional  retention  during  floods  and 
would,  in  all  probability,  prove  environmentally 
inacceptable . 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 
a.  Recommendations 

On  the  basis  of  visual  inspection  and  present 
hydrologic  criteria  contained  herein,  improve¬ 
ments  to  the  present  spillway  are  not  warranted 
until  further,  more  in-depth  studies  are  com¬ 
pleted.  The  downstream  face  of  the  embankment 
at  the  extreme  low  point  in  the  roadway  profile 
could  be  protected  with  slope  paving  and  in 
effect,  act  as  an  auxiliary  spillway.  Addi¬ 
tionally,  the  embankment  areas  at  the  ends  of 
all  the  bridge  wingwalls  should  be  regraded 
and  protected  with  concrete  or  asphalt  slope 
paving.  Other  remedial  measures  to  be  taken 
under  advisement  include: 

1)  Further  inspect  the  submerged  portions 
of  the  spillway  wall  and  repair  the 

2'  x  2'  sluice  gate. 

2)  Construct  curbs  and  catch  basins  along 
the  roadway  gutters  to  better  control 
the  surface  run-off. 
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No  additional  procedures  other  than  those 
presently  in  effect  appear  to  be  warranted 
until  such  time  as  further  studies  are 
completed. 
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HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

'  -i 

DRAINAGE  AREA  CHARACTERISTICS:  3.1  sq.  mi. _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  75  M.S.L.  (60  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  78  M.S.L.  (98  acre-feet) 


ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown 


ELEVATION  TOP  DAM: 


78  M.S.L. 


CREST: 


a.  Elevation  78  M.S.L. 

b.  Type  Earth  embankmei 

c.  Width  sut  teet 

d.  Length  150—  feet  _ 

e.  Location  Spillover 

f.  Number  and  Type  of  Gates 


None 


OUTLET  WORKS: _ 

a ,  Type  Semicircular  weir _ _ 

b!  Location  center  of  dam 

C.  Entrance  inverts  M.S.L.  _ 

d.  Exit  inverts  66. 5Z.  M.S.L. _ . _ _ _ 

e.  Emergency  draindown  facilities  ^ 

HYDROMETEOROLOGICAL  GAGES:  Hydro  unit  #02040202 

a .  Type  Water  Quality _ 

b.  Location  on  crest  of  Wadsworth  Lake  m 

c.  Record.  194U-l!J7fcT'  - 
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0  .59 

0.57 

9967. 

70 

0  .59 

0  .57 

9117. 

71 

0  .59 

0.57 

U119. 

72 

0  .59 

0.87 

7396. 

73 

0.09 

0.02 

6653. 

79 

0.09 

0.02 

5561. 

SHEET  N O.AJCl _ C 

PROJECT.X'Xiif. 


4»  J  ■  ■ 


wtJijr, JXL.OA7E .  LOUIS  BERGER  &  ASSOCIATES  INC. 

CHKD.  BV _ DATE . ^TlEL£iLlIJ.CF-J^Ak>E~--L*/:-£'l _  PROJECT.. 

SUBJECT _ _ _ _ 


75 

0  .08 

0.02 

5  179 

76 

0.08 

0.02 

8297 

77 

3  .38 

0  .02 

3822 

78 

0  .08 

0.02 

2 1 52 

71 

0 .08 

0.02 

2  C25 

8fl 

0.08 

C.C2 

1  5  88 

81 

C  .08 

C.C2 

1167 

8? 

0.08 

0.C2 

€81 

83 

0.08 

0.02 

€63 

88 

0  .08 

0.02 

896 

85 

0  .08 

0.02 

*99 

86 

0.08 

0.02 

328 

87 

0.08 

0.02 

26  8 

88 

0.08 

0.02 

225 

89 

0.C8 

0.02 

196 

90 

0.08 

0.02 

178 

91 

0.08 

0.32 

156 

8? 

0  .08 

0.02 

183 

93 

0.08 

C  .02 

183 

98 

0.08 

3.02 

183 

95 

0.C8 

0  •  02 

183 

96 

0.08 

0.02 

193 

97 

0.0 

0  .  c 

182 

98 

0.0 

0.0 

136 

99 

0.0 

o.c 

~  ’  128 

100 

3  .0 

0.0 

•  105 

SUM 

25 .12 

22.60 

181557 

PEAK 

6- HOUR 

28 -HOUR 

72 

-HOUR 

total 

VOLUME 

CFS 

11259. 

6892. 

If  91  . 

181*. 

181558. 

I “CHE  5 

19.88 

22.70 

22.70 

22.70 

7C-FT 

3221  . 

1753. 

3753. 

3753. 

RUNOFF  MULTIPLIED 

°y  e. 

50 

0. 

.*  • 

n. 

0. 

P 

u  • 

0. 

n . 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

c. 

0  . 

0. 

0. 

3. 

5. 

9. 

12. 

21. 

80  . 

f  7. 

67. 

1  8  P  . 

166. 

1  79. 

1R9. 

157. 

2  03. 

207. 

210. 

212. 

216. 

217. 

217. 

219. 

ZIP. 

218. 

~  -  -  . 

218. 

‘  218. 

238. 

8  7  7. 

709. 

980. 

1287. 

1892. 

1  7  0  7. 

1896. 

2069. 

2281. 

2629. 

2960. 

38  38. 

8222. 

8  956. 

58  75. 

563  0. 

5818. 

8  9  8  3. 

8  6  0  . 

3673. 

3327. 

2980. 

25V  0. 

2188. 

1711  . 

1326. 

1012. 

5  P  5  . 

881. 

331. 

289. 

199. 

162. 

138. 

112. 

98. 

7e. 

72. 

72. 

72. 

72. 

72. 

71. 

68. 

62. 

PFAK 

6-HOUR 

28  -  HOUR 

72 

-HOUR 

TCTAL 

VOLUME 

CF* 

58  30. 

3286  . 

98  f. 

908. 

90777. 

INCHES 

9.78 

11.35 

11.35 

11.35 

K-FT 

1610  . 

1877. 

1877. 

1877. 

NVOROGR  APM  ROUT  I A  G 


pouting  THh^ur-t'  BrrTFvotR 

I S  T  A  Q  ICO  HP 
11  1 


If  CON  ITAPE  vPLT  JHRT  INAHE 

0  0  0  n  1 

POUTING  CATA 


_ 


LOUIS  BER6ER  &  ASSOCIATES  INC 

£.Tj=enj±Cz.±AKZ\...&t±'\. _ 


SHEET  NO 
PROJECT.. 


CHKD.  BY 
SUBJECT.. 


586 
84  3 
1 114 
1369 
1600 
IPO? 
1  *»8  S 
2155 
2327 
2522 
2795 
3227 
3858 
4589 
5215 
5552 
5524 
5201 
4746 
4284 
3866 
5500 

3154 

2785 
2369 
1530 
1519 
1169 
89? 
678 
512 
386 
290 
224 
18  1 
148 
123 
105 
92 
83 
75 
72 
72 
72 
72 
71 
69 
65 
57 


316 
529 
613 
1130 
1429 
166  7 
1668 
2061 
2242 
2431 
26  77 
3C50 
3623 
4399 
4956 
5382 
5483 
5281 
4899 
4460 
4038 
3655 
3299 
2940 
2553 
2131 
1726 
1371 
1066 
646 
684 
539 
418 
336 
307 
277 
249 
222 
198 
177 
158 
142 
129 
118 
110 
10? 
96 
90 
84 


90219 


6-MOUP 
3230  . 

9.69 
1  603. 


72-MOUR 
90?. 
11. ?8 
1865. 


TOTAL  VOLUMf 
90219. 
11.28 
1865. 


PFAK 

5*83. 


?4-IIOUR 

940. 

11.28 

1865. 


Of* 

I*  CHE6 

70-67 


